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Deſcription. and Uſes 
Of a New Contrivd 


Eliptical ' 
Double doe 


As alſo of the Baress 


Univerſal DIAL. Y 


+ 
d . 
x 


Which ſerve to find the Latitude, Hour of the 
Day, the True Meridian, the Altitude, Azimuth, 
and Declination of the Sun; his Place in the 
Ecliptick, the Time of his Riſing and Setting, 
Length of Day and Night, &'c. Wirth a Scheme 
of each DIAL Curiouſly Engraven. 


Very Uſeful for all Seamen and Travellers, 
and our Curious Gentry to Set, Examine, 
and Adjuſt their Pendulums. | 


Whereunto is added a Corre# Table of the Latitude of 


the moſt Eminent Cities and Towns in Europe ; 4s 
alſo a Table of Equation. 


By Tho. Txttell Mathematical Inftrument- 
maker at the Kings- Arms and Globe at 
Charing-Croſs. 


London, Printed" by W. Redmayne for the Author, 
and are to be Sold by 7. Harris at the Harrow in 


AXquinoctial [ 
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| Little-Brittain, 1698. Price Stircht One Shilling. 


SO THE- 


Great Encourager of 


ARTISTS: 


The HONOUR ABLE 


Coll. W. P. 


Str, 


'T H E daily Encouragement 
I have Recerved from 
Tour Hands, fince I firſt 
had the Honour of being known 


A3 eo 


Dedication. 


to Tu, makes me preſume to 
offer this little Treatiſe to Nour 
Peruſal. And indeed, in Re- 


lation to the Eliptical Dial, I 


think my ſelf Obliged to own, 
that it was through Jour Im- 
provement of the firſt I ſhewd 


you(by Applying the Fonts, &c.) 


chat it is now brought to. 


that Perfe&ion , that I almoſt 


perſwade my ſelf it will gene- 
rally Pleaſe. Were all the In- 


provements, we ſtand Indebted to 
You for, to be here Enumerated, 
it would ſwell this Dedication 
beyond the Limits Modeſty con- 


fines me to: Yet give me leave, 
Sir, to fay this, That Emland. 
never yet could Boaſ# of ſuch 


Mechanicks as You have made, 
, Or 


) 
4 


pany | 


Dedication. 
or of Work brought to fo high 
a Perfettion, as {ince You have 
been Happily concernd . in it; 


. Thoſe who have the Honour 


to Receive Jour Immediate 
Direftions, cannot Err; and 
others in hopes of obtaining 
it, wil not; Nay, they dare 


- not (if I may ſo ſpeak) ſince 


at preſent the greateſt part 


| of our Nobility and Gentry are, 


' by Uſe, and "Nour InſtruEtions, 
become themſelves ſuch Judg es 
in what is Curious. This, Str, 
iS wholly owing to YOU, 

,who at once Revive 2rt arid 
the Art ff. Pardon therefore 
this piece of Zeal in me, of 
| Lied hold on this Occafion to 


A 4 Pub- 


Le _— — — eo *—. - Ee erg rh Boorman —_———— ee 
© * _—} -h 4 ky] , SO 'W * R 


Dedication. 
Publiſh to the World how hap” 


py. Jou make all thoſe you are 
ſo kind to Employ ; more par- 


ticularly, 
Sir, 
Tour moſt Obliged, 
and Obedient Servant, 
Charing-CroB, Tho. Tuttell. 


Hpril 13. 1698. 


TO IHE 


READER 


Mong all the warius Sorts 
of Inſtruments, for fruding 
the Hour, &c. Invented 
and Publiſhed by the Learned Sto- 
flerus, - mg riſczus, Ticho- 
Brahe, (cum multis alits ) None will 
appear ſo Obvious and Eafie for 
Uſe as this Eliptical Dial ; though 
the XquinoCtial Dial has 'hitert 
deſervedly had Prefer ence of all 6- 
thers ; being C ompoſed of the Two 
Principal Circles of the Sphere, 
viz. The Meridian and Aquino- 
Ctia] 
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To the Reader. 


Ctial Circles ; and inſtead of the 
Zodiack, our Learned and Reye- 
rend Drvine, Mr. Outhred of Ea- 
ton, added an Ax1s, which ren- 
dred it much more Portable and 

Eafver to Uſe. | 
Now this Eliptical may (pro- 
perly enough) be called an Aqui- 
noctial Horizontal Dial 3 be- 
cauſe it 1s the FquinoCtial Dial 
Orthographically Projetted on the 
Plane of the Horizon. For, Re- 
Fify the FquinoCtial Dial as mn 
Fig. IV. And concerve Infunte 
Perpendiculars to be let fall through 
every Point of the Fquinoctal, 
which will mark out the Flipfts 
5 the Horizontal Plane, Fig. Il. 
and the Hour Points of the &qui- 
noCtial will be the Hour Points on 
the Elipfis. 
| Azain, 


—_— 


To the Reader. 


Azam , Perpendiculars let fall 
from the Axis of the Aquinoctaal 
Dial well projets the Kalenaar, 
&Cc. On the Elptical Fig. IL 
Bach of theſe Dials ſet themſelves : 
Whereas others require the Alti- 
tude of the Sun, « Meridian 


Line, an Horizontal Plane, a 


String and Plummet, a parr of 


Compaſles, or the like, Theſe have 
all in themſelves that 1s needfull ; 
fo that they are Preferable, for 
finding the Hour, &Cc. to all other 
Rings, Cylinders, Quadrants, and 
Aſtrolabes whatſoever. Alſo more 
Portable than others, Each being 
put in a neat Shagrine Caſe, fit for 
the Pocket, therefore the only Di- 
als for Seamen and Travellers - 
They may be made, according to 


the Size and Currſity of the 


Work, 


ti” um. ” bl - 
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To the Reader. 


Work, from Frve Shillings a prece 
to Five Pounds. 

Though many Learned Mathema- 
tical T reatiſes, m Latin, French, 
and Engliſh, are Extant among 
us, yet I find the great want of 
ſuch Books as maght ſerve to Ex- 
plain the Uſes of drvers Mathe- 
matical Inſtruments, has very 
much hindred the Knowledge of the 
moſt uſeful Part of the Mathema- 
ticks. 1 purpoſe therefore (as op- 
portunity will grve leave) to Pub 
liſh a /zttle Tract that ſhall pecu- 
larly Treat of the Liſes of the Prin- 
cipal Inſtruments relating to En- + 
gineers, Builders, Gardners, Sai- 
lors, and others : 


Though I could heartily wiſh 


ſome more Able Pen would under- 


take this Task : In the mean 
2. time 


To the Reader. 


time it 1s hoped, that all Faults 
and Miſtakes of the Author wzll be 
Pardon'd, and his Endeavours, m 
this ſo uſeful an Eſlay, for the 
Publick good, be Candidly 4c- 
cepted. 
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CONTIENTS. 


CHAP. L 


HE Deſcriptiom and Names 
grven to the Parts of the 
Eliptical Dial. 


CHAP. IL 


The Graduations \and D:vifuns 08 
the Eliptical Dial. 


CHAP. It 


4 
1 


The Deſeripti on and Names grven 
to the Parts of the Fquinoctaal 
Dal. | 


"CRE 


The Contents. 
C H AP. IV. 


The Graduations and Diviſuns om © — 
the Fquinoctual Dal. 


CHAP. V. and VL. 


The Defunution and Explanation of 
Aſtronomical Terms. 


CHAP. VIE VIIL 


The Upes of the Eliprical Dial, J*: | 
at large Explained. 


CHALK - jo 
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The Uſes of the Fequinoctal Di- 2 

al Explamd. Pla 

the! 

| 2 It 

- CHAP. X - wha 
| A Corre& Table of Latirudes, with bh 


4 Table of Equation. met 
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CHEAP. I 
Of th Eliptical [4 DIAL 
© Double ; 


The Deſcription and Names given to 
its Parts, 

I. W T is compoſed of Two Plates of 
Braſs or Silver, which folding 
together by the help of a joint 
one is called the Horizontal 
Plane, Fig. 1. the other the Elipti- 

cal, Fig. II. 

2, In the middle of the Elipricat 
Plane, Fig. IT. is a Slit, in which 
there moves a piece of Braſs or Silver, 
with a ſtreight edge a-crols, faſtened 
by a Steel Spring on the back-ſide, and 
this we call the E/zprical ſlider, which 
alſo hath a little Pin to hang a Plum- 
met 0Nn. 


B 3. There 


>. There is a thin piece with a Joint 
to lie flat or ſtand upright upon the 


Las . | 


ſlider, which we call the Perpendicular , 


Stile. 


is a piece of Braſs or Silver, which r1- 
ſes and falls by rhe help of a Spring, 
and hath a littlePlammet in 1t,and this 
we call the Horizontal Stile. 

Laſtly, Two Screws in the E/zptical 
Plane, and one Screw or Stud in the 
Horizontal Plane,ſerving to ſet it level. 


| 
CHAP. IL 


: m_—_—— 


Eliptical 
Of the Dobbts eDIAL. 


The Graduations or Diviſions on 
each Patt. 


3 HE E#/:pfis is divided into - 

AF evry fifth Minute, and hath : 
Capital Fignyes (et to each hour, as in 
the Scheme, Fig. 1I, 


2. About 


4. In the middle of the plane, Fig, I. 


© as ta wwe. ww os od ad. 0 ans. a ied. a. 


Q., > =o mg by 


[3] 
: 2, About the Z/iprical Dia in a 
> Square are graduated the Degrees of 
- a Circle, and figured both ways from 
| X by 10. 20. and foto go. 
: 3. The two Inner Lines on each 
- fide the ſlit Fig. II, contain the Ka- 
lendar according to the old or new 
5s Stile, and 1s divided into Months and 

Days, with the Names of each Month, 

/ Theſe Months, on the ſmalleſt Dzals, 

2 are divided only into every fifth day, 

, the intermediate days being Eſtima- 
ted ; others have ev ry ſecond day,and 
large Dzals may have every day, but 
in all of them near the Tropicks or 
Solſtices, viz, about the 11th. of Faure, 
and 11th, of December haveevery fifth, 
or every tenth day only. 

7” Thoſe who Live in Germany, 
France, Italy, &c, where tliey uſe the 
new Stile (or Gregorian Account) may 
have 1t put on, or Travellers may uſe 
theſe Months there, accounting Ten 
days forward. 


wd © 


N B 2 Thus 


tc 


[4] 


1 7an. 11 Jan. 
25 00 Tis the old F _ 


Thus the 24 June Stile is the 4 Fuly in the news. 
29 Sept. S OF. 
25 Dec. 4 Jan. 


Or they may have the new Stile on 
one ſide, and the old on the other. 

4 Adjoyning to one {ide of the 
Months is a Line, which 15 Characte- 
red with the 12 Signs of the Zoadtack 
to ſhew the Sun's place, Fig. II. 

5. Adjoyning to the other fide of 
the Months, is a Line divided into 
twice 23: degrecs, and number'd from 
e/f, both ways, by 10, 20. to N.D. 
North Declination, and S. D. South 
Declination. 

6. On the back ſide of the Epti- 
cal Plane are two Lines, to ſthew the 


Riſing and Setting of the Sun by the 


edge of the liding Spring, Fig. V. 


allo a perpetual Almanack after the 


moſt plain and .eattz methcd, as 1n 
the Schewze, Fig. V. whereas others 
require the Deminical £ etter, firſt of 


March, a Key day, or ſomewhar that | 


is Burdenſome to the memory ; this ! 
finds 


Es ] 
| finds all by knowing only the Year of 
our Lord. 

: 7. On the Outward Square Mar- 
f gine Fig. I. are Projected every fifth 
” Minute of Time with Capital Figures 

at each hour, and this is called the 

Horizontal Dial. 

; Laſtly, From the Centre of the 

Plane are Projected the Points of the 

World, or Sean's Compals, to ſhew 

readily the Situation of any place. 


| CHAP. IL 


Univerſal 
Of the Arquinofia ;s DIAL. 


The Deſcription and names given 
to its Parts, 


1. | T is compoſed of Two Rings of 

| Braſs or;Silver, which ſhut one 
within another, as Fig. III. the grea- 
teſt of which marked 14 1 17 27 

- Fig. IV. is called the Meridian; the 
) other noted ef eAZ Ew 1s called the 
e/Equini(tal, B 3 2.10 


(6 ] 

2. To the Meridian at the Letter 

Z 15a Slider with 2 Rings to hang or 
hold the Inſtrument; this 1s called the 
_ of the Meridian or Zenith, 

Fig. IV. 

3. The Piece a-croſs the Meridian 
is named the Diameter Bridge or Axis, 
and this is made to turn upon Pevits | 
at 4 4, Fig. IV. | 

4. Along the Middle of the Axis 1s 
a Slit, in which there moves a Slider, 
having a ſmall hole through it, at & | 
and this 1s cailed the Curſor of the ? 
Ax, Fig. IV. | 

Laſtly, The 4 Pieces ſticking up 2 | 
upon one ſideat N P, and AF, Fig. 
IV. and 2 onthe other ſide at SP and | 
e/F, Fig. III. are called Studs, of ! 
rhele 2 ſerve to hold the 4x, the o- | 
ther to ſtay the eAfguinotial in its pro- | 
per place, when turn'd out for finding 


the Hour, Fig, IV. 
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CHAP. IV. 


Univerſal 
Of the e/E an noZtial $ DIAL, 


The Graduations or Diviſions on 
each Part, 


I, HE Zenith hath one ſtroke 
Ez, Fig. IV. 

2. One half of the Aerdizy 15 di. 
vided into 2 Quaarants, and each Oua- 
drant into 90 Equal Parts called 
degrees of Latitude , ſome Dials 
have each degree ſubdivided ( as 
in the Scheme) Fig. IV. Larger may 
have Quarters, and theſe degrees are 
figured from e/Z the eAfquinottial by 
I9. 20. 30, &*c, both ways up to VV P 
and SP the North and South Poles. 

3. The e/£qnizottial is divided up- 
on the Flat, and in the middle line, in- 
to twice 12 Equal Parts, (Hours) and 
each Hour according to the bigne(s of 
the Dzal, 


B 4 Into 
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every 
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The Axiu contains the Kalenadar, 


1iato 


f 
i 


; 


and hath the Months graduated there- - 


on, Fig. IV. 
Z Thoſe who deſire it may have the 


Lines added as on the E/iptical Dial. 
See the 57h. and 6th. of Chap. II. 


5. The Curſor hath a little hole | 


through it, and a Line a-croſs at 6G. Fig. 
1V. which is to be ſet to the day of the 
Month. 

6. This (ide of the 2eria;az Fig. lll. 
has go Degrees graduated there- 
on, numbred by 10, 20, &c. And this 
15 call'd the Quadrant of Altitude , its 


uſe being to give the heighth of the | 


Sun, by a Pin luck upright ; in P, 


Laftly, This ſide of the Axis Fig, IT. 


hath : Line to ſhew the Sun's Decli- - 


nation, numbred from e/# both ways 
by 1c, 20. to VN. D. and Ss. D. here alſo 
the Curlor hath a Line a-crols at G. 

Chay. 


d 


E941 
AP, V. 


Of Aſtronomical Terms. 


LE 


In this Chapter ſome Aſtronomical 

1 Terms ſhall be explained, which be- 
= ing underſtood, the Reaſon of theſe 
Dials will appear, and conſequently, 


their uſes may be more Familiar. 


;# Stronomers {uppole every Cir- 

cle to be divided into 360 E- 
qual Parts, which they call Degrees 
and every Degree to be Sub-divided 
into 60 Equal Parts called Minutes 3 
every Minute into 60 Seconds, and 
ſo on, 

Now the Reaſon why they chooſe 
360 before any other Number is, be- 
cauſe it has the moſt 41;quet Parts or 
Numbers, which will mealure it E- 
[. qually, Uz. 2. 3. 4. 5.6.8. 9. IO. 12. 
- * 1I5. IS, 20. 24. 3O: 36.40. 45, 60.72, 
'S go. 120. 180. will all of them divide 
0 it without any remainder, The Half,or 

} Semicircle contains 180, The Quadrant 


), or 
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[ 10 } 
or 4th Part go. &c, Now the e/#qui- 
noftial Circle being divided into 24- 
is 1n proportion of Degrees to Hours, 
as 15.to 1. And becaule as well Hours 
as Degrees are divided, each of them, 
into 60 Minutes, therefore the M1- 
nutes of a Degree to the Minutes of 
Time are allo 1n proportion, as I5. to 
1. that is, 15. Degrees make one 
Hour, and 15. Minutes of a Degree 
make one Minute of Time. 

2. The Poles of the World, or Poles 
of the Equinofial are 2 fixed Points 
in the Heavens, Diametrically oppo- 
ſite to one another; One of them cal- 
led the Artich or North-Pole, 1s vilible 
in our Hemiſphere, but the other cal- 
led the Antartick, or South-Pole, lies 
hid. 

3. The Ax of the World is an I- 
magtnary right Line, paſſing from one 
P-/e through theCeanter of the Earth to 
the other; about which the whole 
Wo:ld turns from Eaſt to weft in the 
ſpace of 24 Hours. 

4. The Horizon is 2 great Circle, 
dividing the Heavens into 2 equal 
Parts, 


* 
Z 
As) 


[ 11 | 
Parts, viz. the upper and viſible He- 
miſphere, and the lower and inviſible 
In this Circle , the Sun, Moon and 
Stars iiiſe and Set. Nartigators, of 
Seamen divide the Horizon in 32 equal 
Parts, which they call the Winds or 
Points of the Compaſs. Note, every 
Place hath its peculiar Horizo2. 

5. The Poles of the Horizoz are the 
Zenith, or Point in the Heavens, di- 
rectly over our Heads,and the Naazr,or 
Point, direly under our Feet. 

6. The Meridian is a great Circle 1n 
the Heavens,paſſing through the Poles 
of the World, and Poles of the Hori- 
203 ; 1t croſſeth the Hor:207 at right 
Angles, and divides the World into 
the Eaſtern and weſtern Hemiſpheres. 
To this Circle, when the Sun cometh, 
which is twice 1n 24 Hours, it maketh 
Noon (or M:d-day) and Midnight.All 
Places that lie, Eff or weſt of one a- 
nother, have their ſeveral Aeridians 
and all that lie, North or South, have 
the ſame Meridian. 

Laſtly; The Equator or Equinoftial, 
15a great Circie, every way 9o De- 
grees 


BB: =: 


grees diſtant from the Poles of the 
World ; it cuts every Meridian at right 
Angles, and divides the World into 
the Northerz and Southern Hemiſ- 
pheres, when the Sun cometh to this 
Circle, which 1s twice a Yeor, v2z. 
when he enters;V Aries and = Libra, 
the Day and Night are equal all the 
. World over. 


CHAP. V I. 


Of Aſtronomical Terms, 
6 : HE Ec/iptick 1s a great Circle, 


crofling the Equinsitial, ob- 
liquely making therewith an Angle of 
23: Degrees ; in this Circle,the Sun al- 
ways keeps his Courſe,it 1s divided in- 
to 12 Inns,called Signs;through which 
the Sun having paſled, 1s ſaid to have 
performed his Annual Motion. 


The 


C13 ] 


Aries N Libra a 


, The 12 799% FP Clleg Scorpio MY called 


: Signs Gemini I Northern Sagrfarens 1K South- 

l _ Cancer V5 Signs Capricorn WP er. 

Lo * Aquarius Signs. 
Virgo me Piſces XK 


And theſe Signs make that broad 
Zone or Girale 1n the Heavens, called 
the Zoatack:In thele Dyals,the Ecliptick 
15 projected on the E/zptical Plane, and 
on the Axzs of the E quinott ial. 

2, The Coluri are 2 Meridians at 
right Angles to each other; one of 
which cuts the Equizedtial and Eclip- 
tick in the Points of Y Arzes and = Li- 
bra, and 1s called the Equinefial Co- 
lire; the other cuts the Ecliprick in the 
Points of © Caxcer and Y Capricorn, 
and is called the So//tic:al Colure. 

3. Parallel tothe EquizoFal, at the 

) diſtance of 23: Degrees, on either fide 
are 2 leſſer Circles, called Tropzcts, 
deſcribed by the Sun when he eaters 
S and W, thatof S 15 called the Nor 
thern Tropick, or Summer Solſiice, the 
other the Southern, or winter Solſtice. 


; 4. Al- 


, owe. » > 
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4. Alſo Parallel to the Equizotial 
on either (ide, at the diſtance 23: De- 
grees from each Pole, are 2 other lel- 
ſer Circles ; that next the North Pole 
is called the Artick Circle, the other 
the Artartick Theſe Circles are 
deſcribed by the Poles of the Ecliptich. 


®” Theſe 4 leſſer Circles divide the 
World into 5 Zones Of Girales the 
Torrid Zone is that Space between the 
Tropicks, the 2 Temperate Zones are 
bounded by the 7ropicks and the Polar 
Circles , the two Frigzd Zones are Con- 
tained within the Polar Circles. 

5. A&immuths are great Circles meet- 
ing in theZenith and Naair ; they croſs 
the Horizon at right Angles, viz. 
They have ſuch Habitude to the Hor:- 
Zo, Zenith and Nadir, as the Meridz- 
az hath to the Equator and its Poles z 
that 4zimmth which paſſeth through 
the Ea/t and weſt Points, 1s called the 
Prime Yertical. 

6. Almicanthars, or Parallels of Alti- 
tude are lefſer Circles, Parallel to the 
5. Pi- 


—_  —— 
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Horizon, diminiſhing while they end 
in a Point, viz, the Zenith. 

7. Parallels of Zatitmude are leſter 
Circles on the Earth , they are Paral- 
lel to the Equator, diminiſhing while 
they terminare in a Point at the Poles. 
In the Heavens they areParallel tothe 
Ecliptick, and end in a Point at its 
Poles. 

Laſtly, Parallels of Declination in 
the Heavens, are the {ame with Paral- 
lels of Latitude on Earth, viz. they are 
Parallel to the Equiz07al, - and termi- 
nate in the Poles of the World. 
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CHAP. VII. 
| | aN:SES: 


Fo rag 


And firſt of the Perpetual Almanack. 


[ T Here are very many Almanacks 
of this kind Extant « but I 


know none more fit for the Inſtrument 

than this in the Scheme. Fig. V. Itis | 
contriv?*d as caſte as may be, and thoſe |} 
whodeſire it may have any other Gra- 
duated in its place. 


P ROB. L 
F Kno wing the Year of our Lord, | f 
a To find the Day of the Month. 20 
E 1. Look for the Year under the { c 


Word Years, and the Top of the ſame 
Column ſhews the Domzinical Letter. 
2. Look againſt the Month you re- 
quire for the ſame Letter, over which | 
(n the ſame Column) are the Sundays ? tt 
in that Moach, Exam- 


RT Xt 


—S 


EXAMPLE I. 


Let it be required to find what Day 
of the Month is the firſt Monday 1n 
Decemb, 1697. 

Find 97. among the Years, Fig, V. 
over which you'll ind C. Then among 
the Months find December and a- 
gainſt it C, over which (in the ſame 
Column) you'll find all the Sundays 
in Dec, viz, 5.12.19, 26, Now the 
5th. being the firſt Sunday, count on 
one Column and you have Monday 
the 6th. 

EXAMPLEI. 


What Day of the Month is the firſt 
Monday in Dec, 1720. 

Firſt find the Year,over which you'll 
find B. then againſt Des. over B. you 
find the firſt Sunday to be the 4th, and 
conſequently, Monday the 574. 


EXAMPLE III. 


What Day of the Month is the 
> third Friday in Fannary, 1698. 
C 


Over 


[i#] 

Over 1698. yow'll find B. and a- 
gainſt Faz, over B. the firſt Sunday to 
be the 24. the ſecond Sunday the 9h. 
the third Sunday the 16h. then count 
on in the Squares, as the Figs. run thus, 
Monday 17. Tueſday 18. Wedneſday 
19. Thurſday 20, and Friday 21. 


EXAMPLES. 
1 Friday Mur.1699 JWillbeC 39. 
Alſo 3( Wedn. In $727. 170ck, found J17:h 
che 10C Thurſ. May 1701 to be Yip. 
: 2 JSund. Dec. 1710 _Jthe loth 
PRO: i, 


Knowina the Year of our Lord, to 
find what Day of the week is any Day 
of the Month. Examples. 

This 15s the Reverie of the former 
(bur 3s uletul.) 

What Day of the Week is the 57h. 
of J:zuary 1698, Over 98, you'll find 
B. and agairit Farmary over B. you'll 
ind the 24. to be Sunday, the 3d. 
Monday, the 4th. Tueſday, and the 
514, to be Wednelday, Allo 
The 
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25 March 1698 Willb Frid. 
q I Tune 1736 © Z Tel. L. year 
The 3 - Dec. 1740 Civ Wed. L. year 


3O April 1750 C Mon. 


7 Each blank ſpace ſhews the 
Year following to be Leap-Year, at 
which time uſe the Letter over blank 
for Fan. and Feb. And Note allo, the 
Year begins from the firſt of Fay: 


PROB., II. 


Any Day of the Month given to find 
the Sun's Declination, 

1, Move the Eliptical Slider to the 
Day of the Month, and the Edge will 
cut the Sun's Declination (in the Line 
of Declination.) 

& The Declination of the Sun is 
his diſtance from the eAfquinot7ial any 
Day at Noon. 


C 2 E X- 
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EXAMPLEI. 


Let it be required to find the Sun's 


Declination on the 1224. of Sep. 


Moving the Slider to the Day, it 
cuts eAf, in the Line of Declination, 
which ſhews that the Sun on that 
Day hath no Declination, but moves 


in the eff quinodtial, 


EXAMPLE TI. 


May 11. the Sun's Declination will 
be found to be 20 D. 20 M. North- 
of the eF quttnoCt14 l 


EXAMPLE III. 


Ofober 20, the Sun's Declination 
will be found tobe 14 D. oo M. South 
wara Of the er: quinoCtal, 


P.-OÞh IV. 


The Sun's Declination being 2tven to 
nd the Day of the Month. 


Move 


PELD inks ata 
— WE 
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Move the Slider to the Declina- 


tion, and the Edge cuts the Day of 
the Month, 


EXAMPLE. 


The Sun's Declination being 8 De- 
grees South, move the Edge of the Slt- 
der towards S.D. to 8 Degrees, and it 
will cut the 17th. of Feb. and the 34. of 
Ofober, on either of which Days the 
Sun hath $8 Degrees of Declination. 


PFROB. V. 


The Day of the Month given, to find 
the Sun's Place in the Ecliptick. 

Move the Slider to the Day, and it 
cuts the Sun's Place, Fig. ll. 


EXAMPLES. 


September 12, Set the Slider to the 
Day, and it will cut the beginning of 
Libra, which ſhews that the Sun en- 
ters = on that day. 


C3 
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So ſhall you find D. M. 


all May ©O JO bis 
The © 20$ of 3 oe. beg o7 15Fof 3 
I Sep. I8 45 we 


PRO B. VI. 


The Suns Place being given to find 
the Day of the Month. 

The Sun being in 10 D. of Y Aries 
the Slider ſet thereto will cut the 207. 
of March, Fig. II. 


PR OB YI. 


The Day of the Month given to find 
the time of his Riſing and Setting. 

Seftember 12. move the Slider to 
the day, and the Steel-ſpring on the 
back-ſide cuts VI. and VI.which ſhews 
the Sun Riſes and Sets that day ar VI. 

May the 11th. The Slider cuts a- 
bout VIII. and IV. the Sun's Riſing 
and Setting that day. Fig. V. 


PROP. 


, m_ - 7 
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PROB. VIIL 


Any Day of the Year, given to find 
what other Day of the Year # of the 
ſame length therewith, Fig, II. 

Sept. 12, move the Slider to the 
Day, and the oppoſite Day, iz, the 
1oth of March will be equal to it, al- 
ſo will be found, Fig. II. 


| J Mar. 2J | Sept. 
the 6 I Gat Ce: C x6, _ : LC Los April. 
I May. 23 July. 


Now theſe Days are ſaid to be 
equal each to the other in theſe Re- 
ſpects. 

1. Of the Sun's Declination, 1t be- 
ing the ſame on both. 

2. Of the Sun's Altitude and Az1- 
muth, For what Altitude and Azi- 
»uth the Sun has on any hour upon 
one, the ſame will be his A4/rirade and 
Azimuth, on the ſame hour upon the 
other. 


C4 3+ The 
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3- The time of his Riſing and Set- 
ting, 1s the ſame on both. 

Laſtly, They are equal in length, 
both Day and Night. 


PROB, IX. 


The Riſing and Setting of the Sun, 
being given, to find the length of Day 
and Night. 

x. Find the Sun's Riſing and Setting 
by the 7. Prob. of this Chapter, Fig. V. 

2. Double the time of his Riſing, 
and it gives the length of the Night. 

3. Double his Setting, and it gives 
the length of the Day. 


EXAMPLE I 


September 12. The Sun Riſes at VI. 
which double gives 12 Hours for the 
length of the Night , and the Sun Sets 
at YI. which doubled, gives 12 Hours 
alſo for the length of the Day ; which 
ſhew the Day and Night on that Day 
to be equal, 


E X- 


—_ TOS Ia "_ 
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EXAMPLE IL 


May the 11th, the Sn Riles at 4, 
which doubled, give * Hours for the 
length cf the Night, and Sets at 8, 
which Doubled gives 16 Hours for the 
length of the Day. 

1 The length of the Day and 
Night, added together, makes one 
Natural Day or 24 Hours. 


PFROB. Xx. 


The Day of the Month (or Place of 
the Sun in the Ecliptick, or Declination, 
or his Riſing or Setting) given to find 
all the __ 


EXAMPLE. I. 


Fune 11th. Set the Slider to the 
Day, and the Sun's Place will be found 
entring © Caxcer , his Declination 
E Degrees North ; that he Riſes 
47 Minutes after "NP and S2ts 13 MN. af- 
ter 8; thatthe length of the Night is 
7 Hours 


[ 26 ] 
7 Hours 34 m. and the length of the 
Day, 16 Hours 26. m. 

\ The Sun being in the Solſtice, 
the Days for about a Week ſeem to be 


equal. 
*" EXAMPLE 1I. 


December the 11th. Move the Sli- 
der to the Day, and the Suns Place 
will be entring W Capricorn, his Decli- 
nation 23: Degrees S9uth,; his Riſing 
13 m. after 8, and his Setting 47 m. 
after 3, the length of the Night, 16 
Hours 26 m. the leng:h of the Day, 
7 Hours 34 m. here allo for about a 
Week, the Days ſeem to be equal to - 
one another. 


EXAMPLE NI. 


March toth. Move the Slider to the 
Day, and it ſhews the Sun enter V A4- 
ries, the Declination to be O. The 
Sun Riſes art 6, and Sets at 6; the 
length of Day and Night being 12 
Hours, and the Day equal to it is the 
I2th of September. 


CHAP. 
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; GEHAP. V ILL 


Y USES | 


Eliptical 
Of the "LA eD1ar. 


ESO B. 1 
To find the Sun's Altitude. 


17 The Altitude, or height of the 
Sun, 1s an Arch of an Azimuth, con- 
tain'd between the Center of the Sun 
and the Horizon; the Atcridian Alti- 
tade is his height any Day at Noon. 

Some time before Noon, move the 
Slider ; fo that the little Pin may juſt 
ſtand at eA inthe Line of Declina- 

tionz then hang on a Thread and 
Plummer, and raiſe the Perpendicular 
Stile; then hold it in your Hand, 
that the Thread may play freely on 
| the Eliprical Plane, and move itgent- 
p ly up and down, till the Shadow - 
tne 
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the Style cut the Meridian, or 12 a 
Clock Line, then make 2 or 3 Ob- 
ſervationsz and the greateſt Degree 
the Thread cuts, 1s the Meridian Alri- 
z#de for that Day. 


EXAMPLE I. 


Sept. 12. Rectifie the Dial, as afore- 
ſaid, and the T hread will fall on. 38 d. 
238 m. which 1s the Meridian Altitude 
at London for that Day. 


EXAMPLEC II. 


May 11th. The, Meridian Altitude 
at London, will be found to be 58 d. 


48 m. - 
EXAMPLE II. 


Oct. 20th, The Meridian Altitude at 
London, will be 24 d. 28 m. 

There are 2 Days, on which the 
Sun's Meridian Altitude 1s the ſame; 
which 1s Explained in the 8th Prob. of 
the laſt Chapter, 


PROB. 
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FROB. IL 


The Sun's Meridian Altitude ana 
| Declination given, to find the Latitude. 


x7 The Latitude of a Place 1s the 
diſtance of its Zenith from the eAfqui- 
zoctial meaſured on the Meridian, ei- 
ther to the North or South, and is e- 
qual to the Elevation of the Po/e above 
the Horizon. 

87 Allo the Colatitude of a Place is 
the remainder of the Latitude to 90 
D. or it 15 the diſtance between the 
e/EquinofFial and the Horizon, and is 
equal to the Coelevation, which is 
the diſtance of the Zezith from the 
Pole. 

Find the Deciination of the Sun 
by the 34d. Prob. of the laſt Chap. and 

\ the Meridian Altitude by the laſt Prob. 

then if it be 10 the Vorthern Hemiſphere, 

and it be the winter Seaſon (South De- 
clination) vis. between the 12th. of 

September and the 10th. of March, add 

the Declination to the Xeridian Alti- 

r#de,and the ſumme is theColatit#de.But 
in 
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in Summer Seaſon (North Declination) 
vis, between the 10zh. of 4tarch and 
the 12th. of September, Subſtract the 
Declination from the Meridian Alti- 
tude, and the remainder is the Colat:- 
tude, which taken from go Degrees 
gives the Latitnae. 


EXAMPLE I. 


Sept. 12, The Sunis in the Equine- 
ial, and conlequently has no Decl1- 
nation ; therefore his Meridian Altitude 
at London 38D. 28M. 1s the Colati- 
tude. 


EXAMPLEAII. 


May 11, The Sun's Declination is 
20 D. 20 M. North, his Meridian Alti- 
tude at Loudon 58 D. 48 M. which De- 
clinatioataken from the 4/7;tude leaves 
38 D.28 M, which ſumme taken out of 
90 D, leaves 51 D, 32 M. the Latitude. 


E X- 


| 


th 


=. 


EXAMPLE IIL 


Ofober 20. The Sun's Declination 
is 14 d. 00 South, his Meridian Altitude 
at London 249. 28m. theſe added to- 
gether make 38d. 28m. the Colati- 
tude. 

F In the Southern Hemiſphere when 
the Declination is North, add it to the 
Meridian Altitude, when South Sub- 
ſtra& it, and the ſumme or difference 
will be the Colatitude. 


PRO B. I. 


The Day of the Month, and Latitude 
of the Place given, to find the Hour 
of the Day, and conſequently the true 
Meridian. 

I. Move the Slider to the Day of 
the Month. 

2. Raiſe both the Perpendicular and 
Horizontal Stile. 

3. Elevate or Depreſs both Dzals by 
'the help of the Screws till the Plum- 


EE 


met point againſt the Latizude in the 
Horizontal Stile., 
4. Turn them gently about till it 


ſhews the ſame Hour on both Dzals, 


and that is the rrue Time of the Day. 

Alſo the Twelve-a-Clock Line 1s the 
true Meridian; and a Line drawn by 
the edge of the Inſtrument will be a 
ready Guide to place it at any time 
ſeveral ſuch Lines may be drawn up 
and down in theW indows ofthe Houle, 
and other Places where the Sun com- 
eth. 

PR O:B,- HIV; 

To fina the difference between the 
true Meridian ad Magnetical Meri- 
dian, viz. 

The Variation of the Compaſs. 

Set the Dzal in the Meridian (by the 
laſt; then apply a Needle in a ſquare 
Box to the end of the Dzra/, fo that the 
North end of the Needle points to- 
wards the Honr of 12. then will the 
Needle ſhew the Magnertical Meridian, 
and the Dzal the Sun's Meridian ; and 
the Degrees cut by the Needle 1s the 
Vari- 


| 
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Variation of the Compaſs; whether 


; Eaſt or we#. 


PROB. V. 
To find the Sun's Azimuth. 


Move the Slider to «A. and raiſe 


the Perpendicular Stile ; then place 


the Dzal in the Meridian by Prob.1III. 
of this Chap. and the Shadow of the 
Stile on the Deg. gives the Sun's Az#- 
muth from the North or South. 
x7 Here Note, as the Dzals are for 
a particular Zatitrde, fo is the Ri- 
ſing and Setting of the Sun 3 and 
as in finding the Hour, they muſt be 
let Horizontal firſt, by continuing 
them ſo, they are more accepted by 
many than the eAfquinotial Dzal ; 
becauſe of the trouble of new Ob- 
ſervations every time you would 
know the Hour by the eAquizodiat 
Dzal, though tis much better for Tra- 
vellers. 
The Declination of a Plane, with 
many other _ are readily 
an- 
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anſwered by both Dzals. But at pre- 
ſent I ſhall not Launch farther, which 
would exceed my intended Limits, 
but proceed 


CHAD 1x 


Untiver(al 
Uſes of the ants Ns, FT: DIAL. 


what has hitherto been offered in Re- | 
ſpet# of the Uſes of the Eliptical 
Dial, ay, in 4 great Meaſure, be 
applyed zo this, however, according 
to the Deſcription and Scheme,we ſhall 
inſtance in ſome particular Examples. 


Will not take much time here to 

ſhew its Antiquity, vis, That it | 
ſtands upon Record even with Prolory; 
nor its Improvements, which IT have 
already ſpoken off, but ſhall only add, 
that the Learned Gemma Friſcins, ina 
Treatiſe Publiſhed at Aztwerp, hath 
theſe | 


| 


FI 
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theſe Words; Annulum its auximmns 
ut jam cum quovs Inſtrumento certet 


Mathematico, and proceed to the Uſes. 


P R O B. KL 


Knowing the Day of the Month, to 


find the Sun's Declination. 


Slide the Curſor to the day of the 
Month, and the Line a croſs cuts the 
Derlination, 


EXAMPLE I. 


Nov. 5. Slide the Curſor to the day, 
and the Line cuts 18d, 44 m. Fig. IV. 
next $S D South Declination Fig. IlI. 


EXAMPLE IL 


March 17, The Declination will be 
found 2d. 53 M. North. 


PROB. UI. 


To find the Meridian Altitude of the 
SH, 


D 2 1. A 


[ 36 ] 

r. A little before Noon, Slide the 
Curſor of the Meridian to the begin- 
ning of the Deg. in Fig. IV. 2. Stick 
a Pin upright in P. Fig, III. 3. Hold 
the Inſtrument by the little Ring, ſo 
that the Shadow of the Pin may fall 
among the Deg. in the Quadrant of 
Altitudes. Laſtly, The greateſt Ob- 
ſervation 1s the Sun's Meridian Alti- 
zude. | 

EXAMPLE- TI: 

Nov. 5. The Sun's Meridian Alti- 
tude at London will be found 19d, 44m. 
EXAMPLE II. 

AMarch 17. The Meridian Altitude at 
London will be 41 d. 21 m. 

P R-O-B,- IH. 

The Sun's Declination aud Meridian 
Latitude, g1ven to find the Altitude. 

1. Get the Sun's Declination by 
Prob. I. and his Meridian Altitude by 
the lait Prob. 

2, It youare1n North Latitude, and 
the Sun's Deciination North, Subſtract 
the Deciination from the Meridian 
Altitude, and the remainder is the Co- 
{atititde. 

2. If 


i a - 
_ 
_—C 
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Ze If South Declination, then add 
them together, and the ſumm is the 
Colatitude, which taken from 90, 
leaves the Latitude. 

EXAMPLE I. 

Nov. 5. The Sun's Declination will 
be tound 18d. 44 m. Semth His Mey. 
Alt. at London 199, 44 m. which ad- 
ded together makes 38 d. 28 m. the 
Colatitude which Subſtract from 9o d. 
and it leaves 51d. 32 m. the Latituar. 

EXAMPLE IF. 

Aarch the 15th, the Sun's Dccli- 
-nation 1s 2 d. 58 M. North, his Meri- 
dian Altitude at London, 4109.21 m. 
Now Subſtra& 2 degrees 58 minutes 
fromgr d. 21m. there remains 38 d. 
28 m. the colaritude, which taken 
from 90, leaves 5rd. 32 m, the Latj- 
inde. 

At the next Chapter, I have Incert- 
ed a Table of the Larizndes of the moit 
principal Places in Erope , lo that it 
being at, cr near any of them, you 
may make uſe of that Latirndes a few 
Miles in this Caſe mikes an infen{tble 
Alteration, For by au Experiment, 
D 2 made 
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made by our Ingenious and Painful, 
Country-man Mr. Norwood,there goes 
69, or 70 Miles Engliſh toa Degree ; 
wherefore if you Travel yo Miles due 
N.or S. from any Place whoſe Latitude 
is already known ; you muſt elevate 
or depreſs the Pole one Degree. But 
Travelling Eaſt or weſt, the Latitude 
continues ſtill the ſame, as London, 
Briſtol, Rocheſter, Cardiffe, Kingſale, 
&c. are all about the ſame Latitnae. 


PR O-B.-.IV. 


The Day of the Month (or Declina- 
tion) and Latitude giver, to find the 
Hour of the Day, Fig. IV. 

1. Find the Zatitude by the laſt 
Prob. or by the Tables, and ſlide the 
Curſor of the AMeridiap to it.: | 

2. Slide the Curſor of the Axzs ta 
the day of the Month. 

3. Turn out the eAfquinoftial, as far 
as'twill go, Fig.III. and gueſſing at the 
Hour, turn the Axzs to face that part 
on the e/Zquino(tial. 


4. Hold- 


4. Holding the Inſtrument by the 
little Ring, move it gently to and 
fro, ſo that the Sun may ſhine througtt 
the little hole in the Curſor ofs the 
Axis, and that Point in the middle 
Line within-ſide the eA*quinofial a- 
mong the Hours and Parts whereon 
the Ray or Speek of Light falls, is the 
true Hour of the Day. 

Note, when the Dza! ſhews the 
Hour, the Meridian of it hangeth di- 
retly under that in the Heavens 3 
the Point Fig. II. Nv. P. ſhews the 
North Pole, $. P. the South Pole, and 
the Ax#s lyeth according to that of 
the World ; the Points YI. and VI. in 
the eAfquinoftial are true Eaft and 
weft; and the middle Line within- 
{ide is Parallel to the true eAfquine- 
ial in the Heavens: The Curſor of 
the Meridian ſhews the Zenith, and 
its oppoſite Point the Naaizr. 

7 Theſe Dials, with a Pedeſtal, 
ſzrve readily to find many other Con- 
cluſions, very Pleaſant and Uleful. 

But of this, more in ſome other 
Treatiſe, 
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CHAP. X. 


A Table of the Latitudes of the moſt Eminent 
Places in EVROPE Alphabetically diſpos'd. 


—_—— . 


Places in Eng. | D. M.| Places in Eng. |D. M. 
APingrm Cx:<5; | Excter. FO. 40. 
St. Albans | 51. 45.) Falmouth. 50. 20. 
Apleby 54. 40. | Gloceſter FI. 54. 
HAlesbury FI. 45. | Guzlford. FI. Il. 
Aukland $4. 45. Hartford CI. 49. 
Barwick 55: 54. | Harwich 52. O5. 

; Banbury FI. 57. | Hereford FI. 08. 
- Bedford 51. o8. | Huntington. 62:10. 
Buckingham 52. oo. | Þſwich. $23.10; 

St. Edm. Bury 52. 22.| St. Toes 3. 21. 
Bridlington 54. 50. | Kendall 54. 24- 
Briſtol 51. 3o.| Kidderminſter. |52. 28. 
Bath FI. 20.1 Lancaſter F4. I7. 
Boſton. 3. 96. | Launceſton FO. 49. 
Cambriage 2. 17. Leiceſter 52. 40. 
Carli/le 54- 59. | Leeds 5Z- 50. 
Canterbury FI. 28. | Lew 50. 46. 
Cheſter 53. 17. | Linn C2. 52. 
Chelmsford FI. 41. þ Lincoln (3. 15. 
Chicheſter 50. 48. | Litchfield 2.:45- 
Cheſterfield 53. 20. | Lizard FO. IO. 
Colcheſter 51. 50. LONDON. ſjs5:r. 32. 
Coventry. 52. 28. | Mancheſter F3- 35-1 
Darby 52. 58. | Marleborough $1; 25- 
Dartmouth, 50. 20. | Malmsbury. FI. 35- | 
Doncaſter 53. 38. | Nantwich 53. 08. 
Dorcheſter 50. 4T. | New-Caſile FF. O2. 
Durham 54. 49. | Newmarket Ta. 2s. 
Dover. FI. 25. | Newbury BL 
Eaton 51. 28. | Northampton 52. I4. 
Ely 52. 26. | Nottingham 52. 59. 
Peter 
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A— 


Places in Eng. | 


Norwich. 
Oakham 
Oxford. 
Peterborough 
Plimouth 
Portſmauth 
Preſton. 
Reading 
Rocheſter. 
Saltbury 


Shaftsbury | 


Shrewsbury 
Stanes 
Stafford 
Stanford 
Southampton. 
Truero 
Tewxbury. 
Tunbridge-Wells 
Uppingham 
Uxbridge. 
Ware 
Warwick 
Weymouth 
Wilton 
Wincheſter 
Windſor 
Worceſter 
Waorkenſope. 
Yarmouth 
Tork. 


Gernſey 
Ferſey 
Mn 
Portland 
Might 


Iſle of 


OO oem oo 


D. M. [Places in Wales. [D. M. 
52. 42. | Aberconway 5$3- 30. 
52. 42. | Aberiſtwith 52.25: 
FI. 46. | S?. Aſaph. C3. 3% 
52. 35. | Bala 52+. 57. 
50. 25. | Bangor + 
Fo. 45. | Barmonts 52. 5O. 
53. 55. | Bealr 52. 10. 
51. 28. | Bewmorice EJ3--25. 
FI. 24. | Brecknock. 2..0T; 
F1. 03. | Cardigan 42:13. 
5o. 58. | Carmarthen Fr; 0 
51. 46. | Carnarvan 63... 
5r. 3o. | Cardiff $1.35 
52. 53. | Chepſtow. FI. 42. 
52. 38. |St. Davids FI. 59. 
50. 53. | Denbigh. 53. 1 
5o. 3o. | Flint. 53. 26 
52. 16. | Harlech $2.59; 
51. 05. | Holyhead. 2. 3 
52. 38. | Kiawelley 51.50, 
FI. 35. | Landaffe. en. 3 
FI. 48. | Montgomery $2. 3% 
32. 20. | Monmouth, FI. 54. 
50. 32. | Pembrook FI. 46. 
FI. Og. | Preſtern. 52. J© 
FI. 03. | Radnor 2.24. 
FI. 27. | Ruthin. $3.33 
52. 18. [Welchpoole. F2. 44. 
JJ- 25. | 

| 52. 44- 

53. 58. 

49. 38. 

49. 28 

54. 2 
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Places in Scorl. 


Y——_ 


Aberdeen 

St. Andrews. 
Blair 

Bas I/lnnd. 
Cromantry. 
Dundee 


| Dunblain 


Dunbar 
Dunglaſs 
Dwmnf1 reus 
Dunbart 
Dunkeld 
Dungsby-head 
Dunbriton 
Dornock. 
Edenburg. 
Faro-head. 
Glaſcow. 
Hamiltown 
Innerneſs 
Irwyn. 
Kingſale 
Kithnefs. 
Larnack. 
Montroſs 


Mull of Galloway. 


Nnrn 
Orkney Ie. 
Port Patrick 
Perth. 
Skyraſſm 
Sterlin 
Mithern. 


OO, 


; 63 


20. 
«55. 
- 45, 
07: 
I2. 
. 4©. 
." 0c 
IO. 
10. 


06. 
. 48. 
58. 
. Io. 
- 30: 
, "YA. 
. 
. 48. 
-F$; 
..44- 
. 48. 
30. 
Wy 
OO. 
3O. 
. 36: 
"F'2. 
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Places in Ireland. 


had 


Ntrim 
Aramagh 

Athlone 
Arglaſs. 
Bantry 
Bellfaft. 
Carlingford 
Carickfergus 
Caſberlaſh 
Charlemount 
Clare 
Colerain 
Cork 
Craven. 
Dublin 
Dunagall 
Dungarvon 
Dunaalk 
Droghdagh. 
Enniskilling. 
Galloway. 
Fames Town. 
King ſaile 
Kildare 
Kilkenny 
Knockfergus 
Kings Town. 
Liſmore 
Longford 
Lond on-Derry 
Limvich. 
Queens Town, 
Roſs-common. 
Slego. 
Witerford 
Wexford. 


D. M- 
45: 
22. 
20. 
- TO: 
40. 
27. 
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. 47+ 
26. 
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Places in France. 


Abbeville 
Agen 

41x 
Alenzon 
Ambrun 
Amiens® 
Arles 
AUCUN 
Avignon 
Bnjounn 
Beſancon 
Blows 
Boulogne 
Bourdeans 
Rourges 
Caen 
Calais 
Caudebeck 
Chartres 
Clermont - 
Deippe 
Dunkirk 
Grenoble 
Langres 
Lyons 
Marſelles 
Metz 
Mompelier 
Nantes 
Orlcans 
Parts 
Pigneroll 
Poitiers 
Roles 


Roven 


Torlouſe 


I 


| D. M. q Places in Germ. | 
50. og. | Aix le Chapelle 
44, 13. | Ausburg 
43. 04. | Baden 

48. 31. | Bamberg 
44. 1o. | Bintz!n 
49. 54. | Berlin 

43. 05. | Brandenburg 
46. 38. | Breme 

43. 22. | Breſſaw 

43. 38. | Brunſwick 
47. 07. | Carolſtad 
47. 34. | Caſtell 

50. 47. | Coblentz 
44. 50. | Conſtace 
46. 55. | Dreſden 

49. 19. | Emaen 

51. 02. | Erfurd 

49. 37. | Feraen 

46. 20. | Francjort 
45. 28. | Hannaw 
49. 59. | Hannover 
51. 07. | Heidleburg 
44. 54. | Lunenburg 
47. 44. | Mngaeburg 
WE 2 | Munchen 
42. 47. . Nurenburg 
49. I5. | St. Omers 
43. 08. | Prague 

47. 13. | Ratisbone 
47- 44- | Roſtock 

48. 45. | Santen 

44- 26. | Schwartzenberg 
46. 34. | Strasburg 
44- 17. | Vienna 

| 49. 26. Wittenourg 
3 -<9- | 
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Places in Spain. |D. M. 


Alicaut 
Badajos 
Barcelona 
Bilbo 
Burgos 
Caadtrz, 
Compoſtella 
Corduba 
Deva 
Gibraltcr 
Granada 
Facn 

Leon 

Sf. Luca 
Majorca 
Malaga 
Medina-celi 
Milan 
Or:izuzlla 
Oren [4 e 
Olite 
Oviedo 
Placentia 
Ronan 
Salamanca 
Santillana 
Saragoſa 
Segovia 
Seville 
Tarragon 
Toledo 
'Tracla 


Irrrnn—— — 


Places in 1taly.| D. M. 
25. | Aucona 43- 26. 
45. | Aquila 42. 18. 
34. | Bari 41. O7. 
47. | Benevento 41:12. 
25. | Bergamo 45. 16. 
32. | Bologna 44. 08. 
oo. | Breſcia 45. O08. 
39. |Captma 41.14. 
34. | Caſale 44. 40. 
54. | Catana 36. 55. 
28. | Chambrey 45. 40. 
5o. | Coſenze 39. I4. 
44. | Cremona 44. 42. 
33- | Ferrara 44. 34+ 
04. | Florence 43.209. 
40. | Forli 43- 56. 
I 2. | Geneva 46. 04. 
55. [Genoa 42. 53. 
o8. | Leghorn 42.52. 
3O. | Lorertto C343. 
28. | Letterre 40. 47. 
23. | Lucca 43-13. 
48. | Mantua 44 52. 
25. | M:ſſma 27. $4 
I4. | Modena 44- 14. 
Jo. | Naples 40. 56. 
35. | Oria 40. 35. 
56. | Oppido 28.07. 
30. | Orbitello 42. 43- 
36.1 Piſa 43- 04- 
24. | Parma 44. 24+ 
O05. | Pavia 44- 38. 

Raaug 45. I”. 

Rome 41. 50. 

Turn 44. 34- 

Vnice 45-20. 
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Places in the 
Zow-Countries. 
Amſterdam 
Antwerp 
Arras 
Boisleaue 
Breda 
Bruges 
Bruſſels 
Culenburg 
Cambra 
Dam 
Dalem 
Delft 
Dendermond 
Deventer 
Diet 
Dinant 
Dixmude 
Ghent. 
Haerlem 
Hague. 
Leyden 
Liege 
L.efſmes 
Loveſtin 
Luxenburg. 
Maeftricht 
Mechlin 
Midleburg 
Mons. 
Namur. 
Nimmegen, 
Oftend. 
Rotterdam. 
Uſtrcht. 


58. 


Lo. 
. | Priſtina 
. | Selrveca 
. | Semenaria 


. | Sofia 


| 


. | Bagnialuck 

. | Belgrade. 

. | Conſtantinople. 
. | Croia 

. | Larriſſa 

. | Leopanto. 

. | Meſember 


Aadrianople. 


| Negropont. 
| Preveſa 


. | 4bo 
| Bafil 

. | Bern 

. | Calmar 
. | Got hbourg 
. | Luden 

. | Phillipſtat 
. | Stockholm 


Ruſſia. 
Arch- Angel 
Czernihow 


. | Moſcow 

. | Novogrod 
. | Smolensko 
. | Suſdall 

. | Warrotin 


E Swedeland. 


Wisby 
Wilmer 
Zurick 
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